INTRODUCTION
Absorption lines seen in the spectra of QSOs provide an indirect mean by which the formation and evolution of galaxies can be studied. Latest observations of bright galaxies at the redshifts of the previously known Mg II absorbers (Bergeron (1988) ; Steidel (1993)) strengthen the idea that the absorbers are the gas clouds present in the extended halo regions of the luminous galaxies. Results obtained by studying the redshift evolution of these absorbers can be utilized to understand the evolution of the gas content of these galaxies.
Properties of the metal line absorption systems can be analysed with photoionization models to get the estimates of metal abundance and intensity of metagalactic ionizing flux.
(eg. Bergeron and Stasinska 1986; Srianand and Khare 1994, etc..) . These studies use high redshift observations to get constraints on various model parameters, as most of the ultra violet transitions produced at higher redshifts alone can be observed using ground based telescopes.
In the low z range (i.e z = 0.2-2.0) Mg II lines together with Fe II lines fall in the observable window of the ground based telescopes. In order to get other UV transitions of the abundant elements, in this redshift range, one has to go for space telescope observations. Another way of understanding the nature of the low z absorbers is to image and study the properties of actual galaxies which are responsible for absorption. Steidel(1993) and his collaborators surveyed all the galaxies that are responsible for Mg II absorption (for z< 1.5). Based on optical and IR imaging and spectroscopy they concluded that the galaxies producing Mg II absorption lines are similar to the normal galaxies at the present epoch. They did not find any evolution in B-K colour, space density and luminosity of the galaxies selected based on Mg II absorption. Their study showed on an average Mg II absorbing galaxies appear to be consistent with a normal 0.7 L B * Sb galaxy having a roughly constant star formation rate since z≃1.
-5 -It is known that the look back time corresponding to the epoch of formation of our sun is z ≃0.692(for H o = 75 kms −1 Mpc −1 and q o = 0.5 with the age of the sun taken to be 4.6 Gyr). Thus if the absorbing galaxies are similar to normal galaxies, one would expect to see some of the absorbers to have metal abundances almost that of sun. If the QSOs and other AGNs are the main contributers of the intergalactic ionizing UV background then the ionizing flux at the Lyman limit is expected to decrease with decreasing redshift.
( Miralda-Escude and Ostriker 1990; Madau 1992) and one would expect to see more domination of low ionization lines at low redshifts.
Statistical stydies of Mg II absorption lines by Steidel and Sargent (1992) , with their homogeneous high signal to noise data, show there is a differential evolution in the number density of Mg II absorbers with redshift. Strong lines show more redshift evolution compared to weak lines. This together with the nonevolving Mg II doublet ratio are interpreted as the evolution in number of subcomponents producing the Mg II absorption lines.
Recent HST observations indicate the decrease in number density of C IV systems with decreasing redshift (for z< 1.0) (Bahcall etal 1993) . This together with the finding of low neutral hydrogen optical depth low ionization systems (Bergeron et al 1994) show that the mean ionization of the metal rich optically thin absorbing clouds falls with the redshift.
In this work we study the properties of low z absorbers using the data of Steidel and Sargent (1992) lines, which are described in section 2. In section 3 redshift evolution in number density of Mg II, Fe II lines and LLS are analysed. In section 4 we present the results of correlation tests performed on equivalent width distributions. In section 5 we analyse the properties of LLS which are also having Mg II observations. Discussion and results are presented in -6 -section 6.
CURVE OF GROWTH AND PHOTOIONIZATION MODELS
We performed standard single cloud curve of growth to calculate the column densities of Fe II, for various values of N(Mg II), required to produce different values of R. Figure   1 shows the expected relationship between Fe II and Mg II column densities for different values of equivalent width ratios and velocity dispersion parameters. We used the atomic parameters given in Morton (1992) for these calculations. It is clear from the figure that the N(Fe II) will be greater than or equal to N(Mg II) when the R is greater than 0.5.
One can get the conditions on cloud parameters, to produce N(Fe II) ≥ N(Mg II),
by constructing photoionization models. We constructed several grids of photoionization models using the code "CLOUDY" kindly given to us by Prof. Ferland. In these calculations we assumed the cloud to be a plane parellel slab, photoionized by the powerlaw background radiation. The ratios of various elements are assumed to be solar ratios. The calculations are performed for various values of ionization parameter, Γ, metallicity, Z, and neutral hydrogen column density. Figure 2 shows the N(Fe II)/N(Mg II) as a function of neutral hydrogen column density for various cloud parameters. It is known from the standard curve of growth that inorder to produce observable equivalent width (i.e > 0.2 − 0.3Å) the Fe II column density should be greater than 10 13 cm −2 .
In Steidel and Sargent (1992) and low z LLS samples (Lanzetta, Wolfe, Turnshek, 1995; Bahcall et al. 1993 ).
NUMBER DENSITY DISTRIBUTION OF ABSORBERS
It is customary to parameterise the redshift distribution of absorption line systems as
where N o and γ are constants that are to be determined by fitting the observed distribution. Steidel and Sargent (1992) However the small number of Fe II lines involved in these calculations prevent us from making any conclusions regarding differential redshift evolution.
IUE observations of low redshift Lyman limit systems are available in Lanzetta, Wolfe, Turnshek(1995) . We combined their data set with the HST observations obtained from the literature (Bahcall et al. 1993) and performed maximum likelihood analysis to study the redshift evolution of LLS in the low redshifts (i.e < 2.0). The observed value of γ for the whole sample with τ LLS > 1.0 is 1.30±0.65. When we consider only strong LLS with τ LLS > 3.0 the obtained value of γ is 1.56±0.84 and γ is 0.90±1.30 for LLS with τ LLS < 3.0.
There seems to be no change in the value of γ with the strength of the LLS. The changes, if at all, are with in 1σ uncertainity. Thus the available data is consistent with no change in the Lyman limit optical depth with redshift, in the redshift range 0.2 to 2.0. We performed generalised Kendall rank correlation test (described in Isobe, Feigelson & Nelson, 1986 ) to see any correlation between τ LLS and redshift. The null hypothesis that the two quantities are uncorrelated can be rejected only at 55% confidance level. Thus optical depth of the neutral hydrogen in LLS is not seem to be correlated with redshift.
-9 -
REST EQUIVALENT WIDTH DISTRIBUTION
The equivalent width distribution of any absorption line can be parameterised as
where the parameters N * and W * are determined using maximum likelihood analysis. We looked for the correlation between doublet ratio of Mg II lines and R. This is similar to looking for the correlation between the column density of For systems with R< 0.5 there is a clear tendency of equivalent width of Mg II lines to increase with redshift. There is also a weak correlation between Mg II doublet ratio with redshift. The null hypothesis that the two quantities are uncorrelated can be rejected at roughly 93% confidence level. This indicates the decrease in total column density of Mg II with increasing redshift. This results is similar to the one seen for C IV absorbers for z>2.0. We do not find any significant correlation or anti-correlation between Mg II doublet ratios and equivalent widths.
Thus in the total Mg II sample the correlation between W(Mg II) and redshift is mainly due to clouds with R is less than 0.5, which are also showing increase in Mg II doublet ratio with redshift. The correlation seen between W(Mg II) and doublet ratios of Mg II is due to clouds with R> 0.5, which are not showing any correlation between W(Mg II) and z, and redshift and doublet ratio of Mg II lines. In this way we can understand the -12 -paradoxical correlation seen by steidel and Sargent (1992).
LOW REDSHIFT LYMAN LIMIT SYSTEMS
There are 53 sight lines for which Mg II observations as well as low redshift Lyman limit observations are avialable in the literature (Steidel & Sargent (1992 respectively. The values are consistent with one another suggesting no evolution for such systems with redshift. If these LLS are highly ionized metal line systems, (i.e with observable C IV), then our results suggest that very high ionization metal poor clouds are present even at low redshifts.
As seen in the previous section the presence of Fe II with the Mg II lines in the low -13 -neutral hydrogen optical depth clouds will reflect very high metallicity and low ionization
parameter. In what follows we try to get the column densities of metal lines assuming single cloud curve of growth. Then these column densities together with the results of photoionization models are used to get an estimate of the metal abundance and the ionization structure of the clouds.
As we know almost all the metal lines are produced by the ensemble of clouds rather than by a single cloud as assumed here. However Jenkins (1986) showed that if the components forming the blends are not heavely saturated, the column density obtained using doublet ratios and single cloud curve of growth will be equal to the actual total column density and the obtained effective velocity dispersion will reflect the number of clouds rather that the kinematics of the clouds. Also in the photoionization models, we are using the shape of the ionizing background to be a single powerlaw. In the realistic case the continuum will be altered by the intervening material in the intergalactic medium. However in the redshift range we are interested in, the absoption due to intergalactic material will be less pronounced and our assumption of powerlaw will be a reasonable one. Thus our analysis will not give the exact values of the metallicity and background radiation however one can get a bound on these values.
In what follows we analysis the 9 low optical depth systems one by one to get a rough estimate of the background radition and the metallicity. IUE spectrum of this QSO shows no sign of break in the expected position (Lanzetta, Turnshek & sandoval, 1992) . However a very strong Ly α with rest equivalent width 7.5
A is observed for this systems (Lanzetta, Wolfe, Turnshek 1995) . This clearly indicates a complex blend with very high effective velocity dispersion (Since N(H I ) is small). Mg This system is analysed in detail by Bergeron et al (1995) . This system has R≃0.5, which implies N(Fe II) ≃ N(Mg II). This with τ LLS < 1.0 indicate high metallicity and low ionization for this system. This system is discussed in detail in Bergeron et al.(1995) This system has τ LLS = 1.2Å. Fe II) values for this will be > 1.5 × 10 14 cm −2 . The Mg I line is observed with equivalent width 0.16Å. Assuming Mg I to be optically thin one can get N(Mg I) = 1.5×10 12 cm −2 . High values of Mg II and Fe II column densities together with low N(H I) imply metallicity above solar and very low ionization parameter, less than (10 −4.0 ). Bechtold & Ellingson (1992) found the galaxy which is responsible for producing the Mg II absorption lines. The impact parameter with the QSO line of sight from the system is 27.2h This system is analysed by Bergeron et al (1995) in detail. This system has τ LLS = 1.2 with a saturated Mg II doublet similar to z abs ≃ 1.0384 absorber in the spectra of 1634+706. This system also implies metalicity more than 0.5 Z ⊙ and ionization parameter in the range 10 −3.0 to 10 −4 (Bergeron et al. 1995) . The galaxy causing these absorption lines is identified at a projected radial seperation of 35h 100 −1 kpc from the QSO sight line (Bergeron & Boisse 1991) .
It is known that most of the iron in our interstellar medium is in the form of dust.
Thus if the absorbers discussed here have similar dust content then the obtained metallicity estimates are very well be lower limits.
Results and discussion
-18 -(1) We performed standard single cloud curve of growth to calculate column densities of Fe II required to produce different values of R. It is shown that when R ≥ 0.5, the column density of Fe II will be greater than equal to column density of Mg II. Simple photoionization models show, such absorbers are possible only in the damped Lyman alpha clouds when the ionization parameter is more than 0.001. If the absorbers are with low Lyman limit optical depth (say τ LLS < 3.0) then the presence of Fe II lines, with R greater than equal to 0.5, will imply very low ionization parameter and high metallicity. The ratio of number density of C IV and Mg II (defined as R1) at z = 1.5 is 1.6±0.57 and at z = 0.3 the value of R1 is 1.16±0.73 (Bergeron et al. 1995) . The two values are consistent with one another within 1σ uncertainty. They found the systems with W(C IV)/W(Mg II) < 1 contains 38% of the absorbers at z = 0.53, whereas the fraction is only 17% at z = 1.7. As metagalactic radiation field is lower at z =0.50 than at z = 1.7 by an order of magnitude, this suggests that if the gas is photoionized by the background radiation, the mean gas density of the high ionization systems falls with decreasing redshift. Their results show even at low redshifts the high ionization absorbers are the dominant over low ionization absorbers. Pettini et al.(1994) also noted that both distribution and typical metallicity measured in the damped Lyman alpha clouds are more in line with the values found in the halo.
They also showed the observed metallicities have a very large spread, and on a average the damped Lyman alpha clouds at z≃2.0 have metallicity roughly 1/10th of the solar value.
Comparison of metallicity estimates obtained here with the results of Pettini et al. (1994) suggests that on an average there is an increase in the metallicity between z∼2 to z∼0.6.
Our analysis of individual low optical depth LLS show that there are atleast few systems which are enriched to solar metallicity at the look back time corresponding to the formation epoch of sun in our Galaxy. There are also few LLS which do not show Mg II or Fe II absorption indicating the existance of low metallicity clouds also in the same epoch. Steidel & Dickinson (1994) showed based on the color distribution, the Mg II line selected galaxies are undergoing constant star formation in the whole redshift range studied Steidel & Dickinson (1994) also showed that the star formation rate is not correlated with the properties of the halo. They concluded that this result clearly rules out the possibility that the halo clouds are originated from the disk of galaxies (fountain models), and the halo gas may be due to satellite accreation. If the halo gas are due to satellite accreation then the evolution of metallicity in the halo as well as the disk will be very different with redshift. Studying the metallicity distribution of damped Lyman alpha systems (which are believed to be similar to galactic disks) and other metal line systems ( most probably originate in halos) will enable one to understand the origin and evolution of halo gas. It is also possible that the halo clouds which are seen at z≃2. -25 - Table 1 Results of photoionization models 
